Abstract. 2014 The present paper discusses an experiment, using a Middleton sputter ion source, where a sensitive search was made for 14N-ions in the presence of an intense carbon beam. It was found that negative nitrogen ions, capable of withstanding acceleration fields of 1.5 MV/m, were not produced in detectable intensities. The paper also points out some design requirements of tandem facilities that must be satisfied if full advantage is to be taken of this negative result to permit the measurement of very weak 14C beams.
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found that might well be sufficiently stable to allow tandem acceleration. Such an N-structure would be analogous to the well known [4] metastable He-ion which has been accelerated successfully.
The absence of stable N-ions is potentially of great interest to those considering attempting to measure directly the 14C content of materials [5] . Because the 14C atom has the same mass as 14N to within 1 part in 105, it will be almost impossible to distinguish 14C atoms from the inevitable contamination of 14N solely on the basis of mass [6] . The [7] was added to the sputter ion source [7] With the terminal at the assigned potential of 8.000 MV, the most serious background was found to be 12C4+ particles. These particles, which can only pass through the beam transport system if they have an energy of 36.00 MeV, are thought to originate from the continuum of 12C ions due to ionization by residual gas in the high energy tubes of the accelerator. These background particles were often of sufficient intensity that the maximum counting rate of 1 000/second could be significantly exceeded with consequent gain shifts and dead-time losses.
In order to reduce the unwanted beams to manageable levels, a second stripper foil was introduced before the magnetic spectrometer to charge-exchange a large fraction of the selected 5+ beams to 6+. Because the q4ditional stripping introduces only a very small change in particle energy, the mass energy product for the spectrometer magnet is reduced by about (5/6)2 from the beam transport value of 26.981 MeV-amu. The intense 12C4+ background also changes charge, but the available charges of 4+, 5+, 6+ caused the particles to miss the detector.
It was found that the very weak beam of 14C6+ was contaminated by trace quantities of 12C6+, 13C6+, 14N6+, 15N6+, 1606+, 12C4+ and 16Q3+ (see Fig. 5 ). All of these contributions could be uniquely identified by the counter. An example of one mass sensitive spectrum is shown in figure 6 . Because all of the particles must satisfy ME/q2 = 26.981 MeV-amu, with q definitely known to be q = 6+, the mass of the particles is inversely proportional to the energy. If the 14N6+ had come from the ion source, rather than from within the accelerator, the Figure 7 shows the Z-distribution of particles using a contemporary charcoal cone in the sputter source. spectra, gated for Z = 6, for recent charcoal and for a graphite sample derived from petroleum products. Figure 9 shows one of the tests that were carried out to ensure that the measured 14C atoms originated from the ion source and were not some machine generated artifact. During this test the terminal voltage was changed in 10 kV steps while the 14C counting rate from the antique graphite sample was observed. The resonant naturè of the curve, which centers around 8 MV, indicated that the particles were indeed from the ion source.
In the final run, data were obtained using a sputter source which produced 5 
